Angiotensin II induces angiogenesis in the hypoxic adult mouse heart in vitro through an AT2-B2 receptor pathway.
Angiotensin II is a vasoactive peptide that may affect vascularization of the ischemic heart via angiogenesis. In this study we aimed at studying the mechanisms underlying the angiogenic effects of angiotensin II under hypoxia in the mouse heart in vitro. Endothelial sprout formation from pieces of mouse hearts was assessed under normoxia (21% O(2)) and hypoxia (1% O(2)) during a 7-day period of in vitro culture. Only under hypoxia did angiotensin II dose-dependently induce endothelial sprout formation, peaking at 10(-7) mol/L of angiotensin II. Angiotensin II type 1 (AT(1)) receptor blockade by losartan did not affect angiotensin II-induced sprouting in wild-type mice. Conversely, the angiotensin II type 2 (AT(2)) receptor antagonist PD 123319 blocked this response. In hearts from AT(1)(-/-) mice, angiotensin II-elicited sprouting was preserved but blocked again by AT(2) receptor antagonism. In contrast, no angiotensin II-induced sprouting was found in preparations from hearts of AT(2)(-/-) mice. Angiotensin II-mediated angiogenesis was also abolished by a specific inhibitor of the B2 kinin receptor in both wild-type and AT(1)(-/-) mice. Furthermore, angiotensin II failed to induce endothelial sprout formation in hearts from B2(-/-) mice. Finally, NO inhibition completely blunted sprouting in hearts from wild-type mice, whereas NO donors could restore sprouting in AT(2)(-/-) and B2(-/-) hearts. This in vitro study suggests the obligatory role of hypoxia in the angiogenic effect of angiotensin II in the mouse heart via the AT(2) receptor through a mechanism that involves bradykinin, its B2 receptor, and NO as a downstream effector.